Neurofilament phosphorylation in peripheral nerve regeneration.
A monoclonal antibody to the 200 kdalton neurofilament (NF) polypeptide selectively decorated axons in tissue sections. Neuronal perikarya and dendrites, including motor and sensory neurons reacting to axotomy, were not stained. Axonal staining was abolished by dilution of the monoclonal supernatants with phosphate buffer and by digestion of tissue sections with phosphatase, thus suggesting that the antibody reacted with a phosphorylated epitope. Conventional monoclonal and polyclonal antibodies, i.e. antibodies decorating NF regardless of their location (axons, perikarya and dendrites) were not affected by these procedures. Compared to conventional NF antibodies, staining with the axon-specific monoclonal antibody was a late event in peripheral nerve regeneration. One week after operation, the whole distal stump of crushed rat sciatic nerve was invaded by bundles of axons strongly reacting with conventional NF antibodies. Axon-specific NF immunoreactivity was confined to the proximal segment of the stump at this time and progressively extended distally in the following week. Furthermore, NF phosphorylation appeared to coincide with the return of a normal nerve structure as evidenced by the distribution of laminin immunoreactivity. Bundles of axons growing within columns of laminin-positive Schwann cells did not stain with the axon-specific NF antibody. Immunoreactivity with this antibody coincided with the return of a normal laminin pattern, i.e. selective decoration of the endoneurial basal membranes surrounding the axons.